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Conventional approaches to planning and building control focus on physical and technical issues and on design and 
construction. Alternative approaches, which see buildings in a social and environmental context, seek to assess their 
impact on people and the planet and address building performance as part of a complex eco-system. The paper charts 
a personal journey and a process of evolution of knowledge and thinking from building performance, through 
usability to a community-based approach to facilities management. It presents an action research programme to 
develop a community-based approach to facilities management in the context of regeneration in the United Kingdom. 
A case study of the evaluation of a community building is presented to introduce a model of community-based FM 
and to describe appropriate metrics and tools to assess performance. The paper concludes by addressing implications 
for the evaluation of building performance and for asset and facilities management the Malaysian context. 
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1. Introduction 
This paper addresses contemporary challenges in the built environment, expressed through the three 
inter-related themes of the conference – a sustainable built environment, building performance and asset 
management – by tracing the development of the relevant research, by presenting a recent case study in a 
regeneration area in Manchester and by drawing implications for the Malaysian context. In the first 
instance, the paper provides background to building control and performance from a UK perspective.  
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1.1.  Building control 
In the United Kingdom, responsibility for planning, building and the environment lies with the 
Department of Communities and Local Government (DCLG). This links with the Government‟s wider 
work on sustainable buildings, to address the UK‟s to meet carbon reduction commitments, and 
contribute to regeneration strategies.  
DCLG has specific responsibility for  maintaining a building control system for regulating the design 
of buildings, especially for the safety and health of the occupants. DCLG create and maintain building 
regulations to ensure that buildings are safe, healthy, accessible and sustainable for current and future 
generations. Building Regulations set standards for design and construction which apply to most new 
buildings and many alterations to existing buildings in England and Wales. DCLG‟s role is to: 
 set objective and fair building standards 
 publish statutory guidance on ways to meet Building Regulations oversee and improve the   
functioning of the building control system and the statutory appeals system, and 
 support the building control service and others who use the system in their efforts to ensure 
compliance. 
Under the current UK Coalition government, the system is currently under review to ensure fitness for 
purpose given advances in technology and changing user requirements, together with strategies to combat 
the effects of climate change and to streamline procedures to remove unnecessary bureaucracy. 
 
1.2.  Building performance 
 
The term building performance can interpreted in different ways - how the building performs in itself, 
how it performance against identified requirements, or how it is perceived by users. In a broader sense 
building performance can be used to describe the impact of the building on the environment and upon 
community development. 
In ground-breaking work forty years ago, the Building Performance Research Unit (BPRU) at the 
University of Strathclyde in Glasgow developed desk and field building appraisal techniques for 
evaluation of 40 comprehensive schools.  
For BPRU, building performance was „an idea which assumes that we know what buildings are for. 
Since the simple answer is that they are for people, building performance is constantly related to people. 
A leaking window, or an unworkable circulation pattern, both have real, human consequences. These can 
be expressed as a waste of initial and continuing resources‟[1]. 
To enable assimilation of information gathered in building appraisals a 5-part model was devised that 
enabled consideration of the relationships between buildings and people. On the one-had it was possible 
to consider the building hardware and the environment it created and, on the other, the objectives of the 
organisation and the activities required to achieve them. All four of these could be considered in terms of 
the resources consumed and the values achieved. The inter-relationships between the five systems are 
shown diagrammatically (Fig 1). 
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Fig 1. Conceptual model and buildings and people (BPRU, 1972) 
 
 
The BPRU model represents the building and occupants as a system consisting of four main sub-
systems 
 the objectives of the organisation 
 the pattern of activities required to achieve the objectives, the environment in which the activities 
are          carried out 
 the environment in which the activities are carried out – the spatial, physical and visual 
environment, and 
 the kind of hardware – the building necessary to provide a certain environment 
A fifth sub-system – the resources system – represented the capital cost of the building or rebuilding, 
the cost of maintenance, the activity costs and the value of the output which can be summed and 
compared with the value achieved when the organisation reaches its objectives. 
The BPRU model was represented as a „closed system‟, although it relates to all kinds of influences 
outside the system – socially, politically and physically. Forty years on, there is now much greater 
awareness of the environmental resources consumed and the broader impact on society.  
More recently, there has been renewed interest in building performance, and reviews of the field, most 
notably by [2].  As concepts of building performance have evolved, theoretical frameworks have 
developed to guide practical and applied research on buildings-in-use. [3] identifies the building blocks of 
a theory of feedback from buildings-in-use as: 
 building performance – how specific design and construction decisions have affected mechanical 
and          electrical performance, envelope (energy) performance and the like  
 human performance – how users‟ behaviour is enhanced and supported by the spaces 
  designed for it; and 
 social value – ultimately, a building, like any other product of concerted human social 
   action, should be assessed in terms of the improvement it brings to users and to society at large 
Here Vischer uses a narrow definition of building performance, referring specifically to the physical 
performance of the hardware.  
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Elsewhere, [4] have argued that the concept of building performance itself includes notions of use and 
effect on human performance, because performance is assessed in terms of how buildings and building 
systems affect the comfort, effectiveness and well-being of building users. 
Vischer (op cit) suggests that, in order to assess building performance, measures are taken of system 
effectiveness that include users‟ perceptions of environmental comfort and satisfaction. Other measures 
include output quality and quantity – for example, a building‟s mechanical systems‟ performance is 
typically measured in terms of the amount of fresh air admitted into the building and the number and 
extent of contaminants in the circulated indoor air, as well as the amount of air that is distributed into the 
different parts of the building to serve occupants. However, this data is simply data unless research can 
show how users are affected.  
These building blocks can be seen as elements of the BPRU model of buildings and people, and relate 
to the interface between the environmental system and the activities system and to the values of achieving 
objectives. They also represent the triple bottom- line values of use value, environmental value and social 
value and will be used to structure discussion of major, contemporary challenges in the built environment.  
2. Environmental sustainability 
Environmental value – ‘added value arising from a concern for inter-generational equity, the 
protection of biodiversity and the precautionary principle in relation to the consumption of finite 
resources’. 
 
The environmental performance of buildings provides a good example of the importance and 
conventional role of the building control system and of optimising building performance. A complex 
combination of measures are used in the UK - to create standards, set targets, to incentivise innovative 
solutions, demand publically available data, display and reporting for performance, with payment and 
penalties for control.   
The UK Coalition Government has set out ambitious plans for a low carbon and eco-friendly 
economy, and to be the greenest government ever. The UK Government believes that climate change is 
one of the gravest threats we face, and that urgent action is required. It is the main driver of energy and 
environmental policy and strategies. 
The UK has a statutory target to reduce CO2 emissions by at least 80 per cent by 2050 and the 
Climate Change Act also enshrines a mechanism for setting milestones along that path. Under this 
regime, the UK should cut its emissions by 34 per cent by 2020 – just 10 years away. Should the 
international community finally agree legally binding targets at the next summit in Mexico later this year, 
the target will rise to 42 per cent cuts. Either of these reduction targets will be very challenging. 
 
2.1. Zero carbon buildings 
Substantial, and cost effective reductions in carbon emissions from buildings are an essential part of 
the effort. Buildings account for about 45 per cent of the nation‟s greenhouse gas emissions, so it is 
clearly a major focus for reducing carbon. 
UK Government policy is to ensure that all new domestic buildings are „zero carbon‟ by 2016 and 
new non-domestic buildings reach that status by 2019. Whilst this builds in energy savings for the future, 
most of the building stock that will be in use in 2020 was constructed some time ago to considerably 
lower energy performance standards. Existing structures account for the bulk of the „2020 stock‟ – 
perhaps 80 per cent. Because of this, retrofitting buildings is the key priority for saving energy and cutting 
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emissions, if we want to have any chance of achieving our 2020 goals. In addition, it is clear that all cost-
effective measures will need to be deployed for this to happen. 
The public sector, being directly under government control, is expected to lead the way in cutting 
down on emissions. This concept is enshrined not just in UK legislation but in European Directives as 
well. The public sector faces challenging targets on cutting greenhouse gas emissions over this decade.   
 
2.2. Building control 
DCLG are about to publish revised building regulations to deliver a commitment to increase energy 
efficiency through part L - conservation of fuel and power. This will represent the next steps towards 
zero-carbon buildings and will also provide an opportunity to consider provisions for the existing stock in 
the light of the Government's emerging policies on reducing carbon emissions, including the green deal.  
The new regulations are expected to be less prescriptive about how to achieve carbon reductions, but 
will expect much better energy performance. DCLG will also explore how better to ensure high levels of 
compliance. 
The refurbishment of existing structures are also covered Part L. Some technologies, such as 
automatic Monitoring & Targeting (aM&T) are incentivised in the Regulations; their use qualifies for a 
relaxation on the overall emissions limits. This is because this technology is now well-established and is 
known to generate savings. It relieves energy managers of the tedious and repetitive data-collecting 
procedure and instead gives them a powerful tool to focus on areas of energy consumption and prioritise 
between energy saving opportunities. This technology has been shown to be cost-effective for 
organisations with relatively small energy bills and it is an obvious option for larger users and multi-site 
operations.The need to monitor energy consumption – and in the case of public buildings, display the 
results – is enshrined in the Energy Performance of Buildings Directive (EPBD). Display Energy 
Certificates are now familiar. What may be less well-known is that the revision to the Directive, which 
has now been agreed by European legislators, will require DECs for far more public buildings. The 
threshold used to be 1,000m2 but the limit will first drop to 500m2 and then to 250m2 from 2015. Once 
again, some of the latest aM&T systems can play an important part in helping public authorities comply 
with regulations by being able to produce DECs automatically.The revised EPBD also requires that 
“refurbishment must result in installation of best rated component replacements, matching best cost-
optimal contemporary standards wherever appropriate”. In other words there will be a presumption that 
best practice will be followed (although cost-effectiveness is also included as a criterion). 
 
2.3. Renewable sources 
The Building Regulations assume that a certain proportion of a building‟s energy requirements will be 
met through renewable sources. The „zero-carbon‟ definition the government is using in the context of 
buildings is also based on the inclusion of on-site and near-site renewable energy. However, there has 
been a tendency to try to achieve zero-carbon status through a complete switch to renewables. This 
actually goes against the principles of sustainability as well as doing little for either cost-effectiveness or 
security of supply. 
A recent report on low-carbon buildings by the Royal Academy of Engineering [5] attacks what it 
refers to as a fashion for „eco-bling‟ – which it defines as unnecessary renewable energy visibly attached 
to the outside of poorly-designed buildings. The author of the report, Professor Doug King of the 
University of Bath, noted that it would cost the same amount of money designing a more sustainable 
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building in the first place as it does to install renewable energy on a building, with the added benefit that 
residents could save up to half their energy bills. Optimising building performance is the key first step in 
cutting emissions. This is what government policy promotes as well – energy efficiency first, renewables 
second. And in regard to that other fashionable activity of offsetting emissions, it is noticeable that 
although this is accepted as a means of „mopping up‟ residual emissions where an organisation is aiming 
to become „carbon-neutral‟, offsetting cannot be used to achieve zero-carbon status for a building. 
 
2.4. Carbon trading 
 
Another aspect of energy policy which the whole of the government estate will have to come to terms 
with is carbon trading. The CRC Energy Efficiency Scheme came into force in April and means that all 
public sector organisations will have to account for their carbon emissions – and pay for them in the 
longer term. It is interesting to note that the original name for this programme was the Carbon Reduction 
Commitment (the „CRC‟ acronym has been retained) but it is now firmly focussed on energy efficiency. 
This first year is now a „reporting year‟ – organisations will just have to account for their emissions. 
However, it is still important as this will become the base year for future comparisons within the scheme. 
In addition, there will be a „double‟ payback in October 2011 which will be based on the early adopter 
measures undertaken during this first year. 
From next year, participants will have to purchase emissions allowances and although the monies 
raised will be recycled to them, there will be a league table so that better performing bodies get more 
money back than those who perform poorly. There will be added incentives for „early action‟ in the first 
few years including – again – the installation of aM&T. 
Behind the immediate climate change concerns there is a wider backdrop of sustainability issues. 
Being efficient about our use of scarce natural resources is ever more important and not just for public 
image reasons. Our survival depends upon it – in the shorter term because we have to solve the riddle of 
climate change and in the longer term because resources are finite and have to be used wisely. 
3. Usability – a paradigm shift 
Use value - ‘added value arising from the contribution of the building and associated services to 
organisational outcomes: productivity, profitability, competitiveness and repeat business and it arises 
from a working environment that is safe in use, that promotes staff health, well-being and job satisfaction, 
that encourages flexible working, teamwork and communication, and enhances recruitment and retention 
while reducing absenteeism’ 
Building on her previous work, [6] examined the meaning of knowledge in the context of building 
design and construction. She took a user perspective to help understand how an intelligently designed 
building might be expected to function better for users and to examine how knowledge (intelligence) 
about use and users is acquired by researchers, transmitted to practitioners and then applied as knowledge 
to the design decision-making process, in briefing and, particularly in post-occupancy evaluation. The 
more traditional post-occupancy evaluation approach to acquiring feedback from users about building 
performance is reviewed and compared with an alternative approach known as evidence-based design.  
The article argues that information derived from feedback collected systematically from building users 
is accumulating and now forms a knowledge base from which design and construction decisions are 
increasingly being made. As practitioners acquire this knowledge, it becomes an additional tool they can 
– and do – use to apply to the „intelligent creation of the built environment‟. 
However, this quite traditional view of feedback from buildings-in-use informing the design and 
construction process for new buildings has been challenged in the work of CIB W111 to apply usability 
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concepts and tools in the built environment (Alexander, 2005, 2008 and 2010). Amongst other objectives, 
the usability work sought to address the recognised discrepancy between user perceptions of the built 
environment and intentions for performance 
[7]  laid the foundations for the development of usability theory, applied to the built environment, by 
highlighting the philosophical differences that underlie the usability perspective and differentiate it from 
the conventional position taken up by built environment disciplines. 
They suggested that the reasons for discrepancies between the intentions of a built environment 
project and the outcomes, from a user perspective, can be found in underlying philosophical differences in 
approach. It was argued that the predominant, supply-led ways of thinking about, providing and managing 





Fig 2. New thinking for usability 
 
The objectives of the CIB W111 research were achieved through a series of case studies and 
associated workshops designed to identify and evaluate the ways in which stakeholders in change 
projects, in the chosen case organisations, were involved in decision making about building use and the 
methods and tools they used.  
The research has enabled a number of broad conclusions about the nature of usability as a concept and 
its application to the built environment and has challenged the basis of conventional approaches to 
briefing and post-occupancy evaluation.  
In summary, the group sees usability as „a cultural phenomenon that can only be improved through a 
better understanding of user experience, considered as situated action in a specific context‟ [8]. This has 
broad, practical implications for built environment professions and for the development of management 
processes and raises specific issues for usability research in the built environment: 
 User focus – usability places a focus on the user and the organisation rather than the building; 
 Demand driven – usability recognises the dynamic requirements of organisations (and communities), 
derived from the strategic objectives; 
 User experience – usability is primarily concerned with the perceptions of users rather than the 
intentions of designers and service providers; 
 Contingency quality – usability is contingent on user values rather than an inherent function of the 
built environment; 
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 Context of use – consider facilities in the context of use rather than as a project (context of action); 
 Process oriented - usability is considered as a process rather than as product or service provision; 
 Service production – like all services, facilities are co-produced by service users; 
 Relationship management – usability implies changing relationships with users; 
 Learning process – usability exchange of knowledge amongst users, managers and service providers. 
4. Asset-based community development (ABCD) 
Social value - ‘added value that arises from the extent to which the built environment makes 
connections amongst people, enhancing opportunities for positive social interaction, reinforcing social 
identity and civic pride, encouraging social inclusion and contributing towards social health, prosperity, 
morale, goodwill, neighbourly behaviour, safety and security whilst reducing vandalism and crime’ 
 
Much of the focus on sustainability is given to the environmental issues, whereas social issues in the 
built environment receive much less attention. The context for much of the current work undertaken by 
CFM in North West England is the regeneration of old industrial areas, which have suffered serious 
decline and multiple deprivation. CFM is based in One Central Park in New East Manchester, one such 
regeneration area with deep problems of unemployment, a drug culture, crime and civil unrest. 
Although the particular skills and experience that CFM offer to the community have a basis in 
building performance, the work must address the social and economic factors that underlie community 
decline and physical decay. Buildings must be seen in an urban, neighbourhood context and as a resource 
for the community.    
The asset-based community development methodology seeks to uncover and utilise strengths within 
communities as a means for sustainable development. The action-oriented work focuses on community 
assets and seeks to recognise and build on the available resources - a glass half-full approach! 
The foundations are built by identifying the economic, physical, human social assets in the 
community: 
 The skills of its citizens, from youth to disabled people, from thriving professionals to starving 
artists; 
 The dedication of its citizens associations – churches, culture groups, clubs, neighbourhood 
associations; 
 The resources of its formal institutions – businesses, schools, libraries, community colleges, 
hospitals, parks, social service agencies; 
 Land, the environment and infrastructure owned, managed or impacted on by the community. 
A community-based, inclusive team then seeks to mobilise these assets for community benefit and to 
provide support for realisation of benefits sought. 
5. Sustainable facilities – a case study 
Community-based Facilities Management - ‘the processes by which all the stakeholders in a community 
work together, to plan, deliver and maintain an enabling environment, within which the local economy 
can prosper, quality services can be delivered and natural resources protected, in order that citizens can 
enjoy a quality of life.’ 
 
The Centre for Facilities Management (CFM) is a not-for-profit organisation, associated with the four 
Universities of Greater Manchester and based at One Central Park in Manchester. CFM was formed, over 
20 years ago, to carry out research in Facilities Management, to advance knowledge in the discipline and 
to support a network of (corporate) client organisations in a network. CFM operates as a community of 
9K. Alexander / Procedia Engineering 20 (2011) 1 – 11K. Alexander / Procedia Engineering 00 (2011) 000–000 
knowledge for FM excellence and undertakes a programme of action research to contribute new 
knowledge, to develop new models, processes and tools and to ensure their effective application in 
practice. 
CFM has recently developed concepts for community-based facilities management and has created a 
model to transfer its work and experience to benefit the community sector. CFM has located this 
community-based FM activity at One Central Park (OCP) in North Manchester, as a base for working at 
the interface with business, industry, universities and the community in regeneration areas in the North 
West. This work has supported the original objectives of OCP as a community resource. Since moving to 
OCP, CFM has taken the lead in two European funded projects with the aim of transferring FM expertise 
into managing community assets through social enterprise, through an asset-based community 
development (ABCD) approach.   
Building on this work, CFM is working with a number of its member organisations to develop and 
implement a model for Community-based Facilities Management (CbFM) and to pilot management and 
evaluation tools for use in community settings. CbFM considers facilities (buildings, support services and 
the external environment) and their management in a community context and seeks to manage their 
social, environmental and economic impact.  
The CbFM approach seeks to ensure that investment in facilities provides benefit for the local 
economy, contributes to building social capital, and minimizes environmental impact.  
The CbFM model comprises five elements – user experience, service quality, social engagement, 
environmental impact and asset management. Tools are currently being developed for use in managing 
community facilities - schools and colleges, police stations, health centres and social housing. CFM is 
currently working with Greater Manchester Police, the NHS, Eastlands Housing and Manchester City 
Council in collaboration with the partners of One Central Park in the pilot project, based in New East 
Manchester. Associated research aims to identify the regenerative impact of FM and measure its 
multiplier effects, in order to understand the FM contribution to creating sustainable facilities. 
The CbFM approach will require new knowledge and skills and seeks to maximize the opportunities 
for local employment and small business development and can address barriers to employment. The 
project will identify training requirements and opportunities for work placements, FM apprenticeships 
and for the creation of new jobs. 
‘Community-based organisations, when they take control of the buildings they occupy, embark upon a 
journey that can produce significant positive outcomes for themselves, the communities they serve and a 
wide range of other stakeholders’,   
6. A complex eco-system 
‘Buildings are a means to a means to an end’ 
‘The significant problems we face cannot be solved by the same level of thinking we used in creating 
them.’ Albert Einstein 
 
In the intervening forty years, since the pioneering BPRU work, the building environment has had to 
respond to opportunities and challenges presented by fundamental change - technological advances, 
particularly the influence of ICT and the internet, the attendant social changes and the issues of climate 
change and demands for carbon reduction. In parallel, there have also been significant advances in 
systems thinking and in strategic management. 
Much recent effort in construction research in Europe and particularly in the UK has been directed to 
creating „a client-oriented, knowledge-based, value-based industry‟[9]. The scoping study for 
construction and the built environment in 2020, outlines a vision of an industry delivering tangible social, 
economic and environmental value to our clients and to society. The paper has reviewed the development 
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of building performance as a field of enquiry to address the value of buildings-in-use, environmental 
value and contribution to broader societal objectives.  
King (op cit) argues for an engineering (technically rationalist) approach to a low carbon built 
environment and for a new professional discipline of building engineering physics. King calls for 
engineers to think of buildings and their environments as complete energy systems. He also questions the 
capability of the UK construction industry to respond to the challenge, citing the confusion and under-
performance that early, partial changes to the regulatory environment have engendered.  
Although Preiser and Vischer (op cit) argue for a user-centred theory of the built environment, users 
are seen as the source of feedback for the construction team and have a marginal role in processes of 
creation and adaptation.   
This paper suggests that we need to go much further and to think and act in terms of complex eco-
systems and address the issues from an anthropological perspective. If people and the planet do matter, 
we should follow the lead provided by action research in usability and community-based facilities 
management, and recognise the importance of a meaningful role for users in processes that centre on 
managing buildings-in-use. 
A current EuroFM research project seeks to understand the added value of facilities management by 
mapping stakeholder perspectives and identifying economic, social and environmental value.  
 
 
6.1. Implications for Malaysia 
The National Asset and Facilities Management (NAFAM) Agenda created by the Malaysian 
Government seeks to address a similar set of issues in the Malaysian context. The initiative creates a 
framework for the management of non-financial public assets, as part of good governance. It recognises 
the need for greater accountability and transparency, and promotes the appropriate culture in order to 
create and obtain value. 
The Malaysian Government believe that well-functioning national assets and facilities will contribute 
to a more efficient and effective public service. Effective management of quality facilities will also 
impact on image and reputation, on public service delivery and productivity and on economic and social 
costs. 
An important contribution to the NAFAM initiative, through involvement in two national conferences, 
has been to clarify the distinction between asset management, with a focus on managing the whole life of 
physical assets and facilities management, with a focus on the occupants and contribution to achieving 
organizational objectives. 
The broader knowledge and skills of building performance, applied in a facilities management 
approach will make a leading contribution to meeting NAFAM objectives, improve public services and 
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